Abstract: This article examines the factor content of agricultural trade in the central and East European (cEE) transition countries. it relates the factor content of agricultural trade to the cross-country differences in technology stemming from different farm organisations between the cEE countries agricultural sectors and to the differences in relative factor endowments. The relative factor endowments alone do not satisfactorily explain agricultural trade flows in the cEE countries. We find that transaction costs and market imperfections that affect the organisation of production also distort farm specialisation and hence V the actor content of agricultural trade.
According to the general equilibrium models of international trade, countries trade with each other because of their differences or due to the increasing returns in production. The ricardian model of international trade states that differences in technology between trading partners determine the trade pattern, while the heckscher-ohlin model asserts that countries trade because of the differences in the relative factor endowments. countries with equal endowments and technology still trade, according to the new trade theory, if they specialize in different varieties of the same product. in this case, trade is driven by the increasing returns in production and product differentiation (Abo-zaid 2010; campbell 2010; Mitze 2010; rashid and razzaq 2010) .
The commodity version of the heckscher-ohlin model, often called the heckscher-ohlin-Samuelson (hoS) model, predicts that a country will export those goods which require intensive use of the country's abundant factors, i.e., a relatively capital abundant country will export capital intensive goods while a relatively labour abundant country will export relatively labour intensive goods. The factor-content version of the heckscher-ohlin theory, the heckscherohlin-Vanek (hoV) model, on the other hand, deals with the factor content of trade rather than with the trade pattern of the individual products. Produced goods contain labour, capital or land services and export of goods involves also export of services of the factors of production. The hoV theory states that countries will export the services of their abundant factors (Vanek 1968) . This implies that in the capital abundant country, the capital labour ratio will be higher in production than in consumption, i.e. the capital abundant country exports capital services while the labour abundant country exports labour services (Leamer 1980) .
The hoV formulation of the hecskcher-ohlin theory has been extensively empirically tested. Empirical tests used mostly aggregate manufacturing data for developed countries. in the present paper, we estimate the factor content of the central and East European (cEE) 1 agricultural trade. We are interested whether the cEE's agricultural trade follows the trade pattern suggested by the heckscher-ohlin theory. The focus on agricultural trade is motivated by the lack of similar studies in the literature. The heckscherohlin theory was tested on agricultural data only by Schluter and Lee (1978) and Lee et al. (1988) who used the US data, however.
The hoV model assumes an identical technology among the countries. This need not be the case in the cEE agriculture, however, and this has to be taken into account. Agricultural production in some cEE countries is concentrated on small individual farms (iF), while in other countries large corporate farms (cF) cultivate most of the agricultural land. Furthermore, in some cEE countries, there is a mixture of individual farms and corporate farms. The evolution of farm structures is the result of different privatisation and restructuring policies adopted in the individual cEE countries.
The choice between individual farms and corporate farms is based in the developed economies on relative efficiency of the farm organisation in the given production. Large corporate farms are more suitable for the capital intensive production, while individual farms are more efficient in the production of labour intensive agricultural commodities (Allen and Lueck 1998) . The switch from one type of farm organisation to another is, however, very costly in the transition countries (ciaian and Swinnen 2006) , unlike the developed countries. This is due to the high transaction costs stemming from the poor functioning of some markets like the credit market or the land market in transition countries. The initial choice of privatisation and restructuring policies has therefore a strong impact on the farm organisation and the production of commodities in the long run. countries that preserved large corporate farms are expected to specialize in the more capital intensive production than, ceteris paribus, countries that created individual farms by privatisation and restructuring.
The present paper makes three contributions to the existing empirical trade literature: (i) it extends the existing literature of the factor content of trade by specifically focusing on agricultural trade and including land among the primary factors; (ii) it attempts to identify the role of transaction costs as a driver of the agricultural trade flows; and (iii) it provides the first insights about the factor content of international trade in the cEE transition countries, which have been neglected in the previous literature. Leontief (1953) was the first to test the heckscherohlin (ho) theory empirically. he found that the U.S. (the most capital-abundant country in the world) exported labour-intensive commodities and imported capital-intensive commodities, in contradiction with the ho theory. 2 hence, the Leontief Paradox undermined the validity of the heckscher-ohlin theory. The Leontief Paradox has generated a huge literature in the subsequent years. The hoV theorem has been frequently rejected (and the Leontief paradox confirmed) for both the US and other developed economies.
LITERATURE REVIEW
The methodology used by Leontief and his followers has been criticised on many grounds (see e.g. Schott 2003 for an overview). Leamer (1980) showed theoretically that the paradox does not exist in the Leontief data if the possibility of unbalanced trade 3 is allowed. however, even if the trade imbalance is correctly incorporated into the model, the Leontief paradox does not disappear entirely (Leamer 1984; Bowen et al. 1987) .
From the perspective of this paper, there is an especially important criticism related to technology and omitting other factors of production from the empirical analysis. Leontief used a two-factor model (labour and capital), thus abstracting from other factors such as natural resources (land, climate, mineral deposits, forests, etc). Vanek (1959) pointed out that a commodity might be intensive in natural resources so that classifying it as either capital or labour-intensive would clearly be inappropriate. Vanek argues that the omitted factors help to explain the Leontief Paradox and he stresses the importance of restoring the traditional triad of capital, labour and land in the factor endowment considerations. Stern (1975) also emphasised the need for models of more than two factors because capital and labour are required to improve natural resources to give them economic value, and countries may certainly combine these factors in somewhat different proportions when producing natural resource-based products. Thus, the consideration of natural resources is important in the examination of the effect of the factor endowment on trade.
The role of natural resources is especially important for agricultural production and trade in which land plays a crucial role. Leamer (1984) included agriculture in his study and included four types of land: tropical, arid, humid mesothermal and humid microthermal. Koo and Anderson (1988) use the heckscher-ohlin theory to empirically investigate the impacts of resource endowments (land, labour, capital, and technology) on agricultural exports in exporting countries. Koo and Anderson confirm 2 Leontief calculated labour-output ratios and capital-output ratios for a number of industries in the U.S. economy. Using these coefficients, he then calculated the amount of labour and capital embodied in the U.S. imports and exports. Leontief found that the capital-labour ratio embodied in imports exceeded the ratio embodied in exports by approximately 30%. 3 Unbalanced trade refers to a situation when imports differ from exports implying that trade and money flows are unbalanced. A country with unbalanced trade has trade deficit if its imports exceed export and trade surplus in the reverse case. that land, labour, capital and technology determine agricultural trade.
in the heckscher-ohlin theory, trade is driven by the relative differences in factor endowments between countries. countries are assumed to use the same technology, unlike in the ricardian model where trade is driven by the differences in technology between the countries. The frequent failures of empirical tests of the ho theory were the motivation for incorporating technological differences into the model (Kielyte 2008 ). Technological differences were introduced either as differences in the matrixes of requirements of production factors to produce one unit of output or as adjustments to endowments due to the differences in productivity of factors (Trefler 1993 and 1995) . The incorporation of technological differences improves the predictions of the ho model (Feenstra 2004; Kancs 2007) .
The literature analysing agricultural the factor content of the cEE trade is almost non-existent (e.g. Ferto 2005; Kancs and ciaian 2010a, 2010b) . The cEE trade literature mainly focuses on describing the development of the cEE's imports and exports over time and in comparison with the EU. This literature indicates that both the structure and the composition of trade changed considerably over the transition period and as a result of the EU integration process (e.g. World Bank 2005; Svatoš and Smutka 2010) . other branch of studies on the cEE agricultural trade investigates the comparative advantage and trade specialisation for different commodity groups and trading blocks. These papers identify the dynamics in competitiveness and in specialisation patterns of the cEE trade with respect to their trading partners and in the context of the EU and/or regional trade integration (e.g. Ferto 2006 and Qineti et al. 2009 ).
Summarising the findings from the previous studies, we may draw several conclusions important for the present article. First, as the the Leontief 's original study itself, most of the factor content studies to date have been applied to developed countries, because only these countries have the necessary input-output and trade data required for computing the factor content of trade for each sector and trading partner (Davis and Weinstein 2001) . According to our knowledge, there is no single study analysing factor content in all cEE transition country trade to date. Second, there are very few studies examining the factor content of agricultural trade. Third, most of the previous studies have analysed the factor content and the relative endowment only of labour and capital. however, the findings of Vanek (1959) and Stern (1975) suggest that omitting other factors might yield biased factor content estimates.
The present article attempts to address all three issues of the previous studies. First, this article departs from the previous literature and examines the factor content in the cEE transition country trade, where the pattern of foreign trade may be affected by transaction costs of the farm reorganization. Second, the present study examines the theoretical predictions that relate the factor content of agricultural trade to the cross-country differences in the relative factor endowment. Third, in addition to the traditional factors such as capital and labour, our empirical analysis includes land.
DATA
our study covers eight cEE economies (czech republic, Estonia, hungary, Latvia, Lithuania, Poland, Slovakia and Slovenia). in order to reveal the sectoral differences in the production and trade, we disaggregate the agricultural sector into eight sub-sectors. The three principal data sources are the coMEXT trade data from the Eurostat (2007) , the gTAP 7 data base and the Farm Accountancy Data network (FADn) farm survey data (FADn 2008) . For the empirical analysis of the factor content of trade, we use the production and trade data for 2004.
The agricultural trade data are extracted from the coMEXT trade data base Eurostat (2007) and complemented by the gTAP 7 data base. The coMEXT data base provides trade data for all Member States of the EU on external trade with each other and with non-member countries. it contains data on external trade collected and processed by all EU Member States and more than 100 trade partners, including the USA, Japan and the EFTA countries. The coMEXT contains several types of data from various sources (European Union (EU), United nations, iMF etc) and with different structures (corresponding to different nomenclatures such as cn, SiTc rev2, SiTc rev3 etc). in addition to the bilateral trade flows, the gTAP data provide the national input-output flows in the cEE and the data for macroeconomic variables such as consumption, gDP, etc, which together with the FADn data are used to calculate the factor input requirements.
HECKSCHER-OHLIN THEORY AND AGRICULTURAL TRADE IN CEE Factor endowments in the CEE
The central and East European countries differ in factor endowments (Table 1) . in Table 1 , land endow-ments are measured in hectares of agricultural land per capita, while capital endowments are measured in thousands of Euros of capital per 1agricultural worker. Agricultural labour force endowment is proxied by the share of agricultural employment in the total employment in 1990. 4 of all cEE in our sample, Lithuania and Latvia are the most land abundant countries with 0.76 and 0.71 hectares of agricultural land per capita respectively. Slovenia is the least land abundant country with only 0.25 hectares of agricultural land per capita. The lowest ratio of capital per 1 agricultural worker is in Lithuania (2929 Euro/capita); the highest in Slovenia (6540 Euro/capita). countries with higher gDP per capita have higher capital/labour ratios (Davis and Weinstein 2001) . Slovenia was the most developed country in our sample in terms of gDP per capita and gDP in Slovenia is almost two times higher than in Lithuania.
The absolute labour endowment in terms of agricultural employment share in the total employment is reported in the column 4 of the Table 1 . The smallest agricultural employment share in the total employment in 1990 was in Slovenia -8.4%. Also in the czech republic and Slovakia, agricultural labour force was relatively small compared to the rest of the cEE. The most farm labour abundant country was Poland, where in 1990 more than one quarter of all economically active workers was employed in agriculture.
To obtain the country's relative factor abundance, we compute the share of the country's factor endowment to the factor endowment in all cEE countries and the share of the country's gross agricultural output (gAo) to the gAo in all cEE. The relative factor endowment is then the ratio of the share of the country's factor endowment and the share of the country's gAo. if country r's endowment of factor f relative to the cEE endowment of that factor exceeds country r's share in the cEE's gAo, i.e. V fr /V fw > S r , then country r is abundant in factor f. The gAo and factor endowment shares by country are reported in Table 2 .
The czech republic and Estonia are relatively abundant in land. hungary is relatively scarce in all three factors -labour, land and capital. in contrast, Lithuania and Latvia are relatively abundant in all three factors -labour, land and capital. Poland is relatively abundant in labour and capital. Slovakia is relatively abundant in land and Slovenia is relatively abundant in labour but relatively scarce in land and capital. These estimates are roughly in line with the factor endowment ratios reported in Table 1 . 
Relative factor intensities of agricultural production in the CEE
The relative factor endowment differences across countries are especially an important source of comparative advantages if there are sizeable differences in factor intensities among agricultural activities (commodities). Figure 1 shows the differences between various agricultural activities in the relative labour intensity across the cEE. Labour content in percent is measured on the vertical axis and the seven agricultural activities on the horizontal axis. As shown on Figure 1 , labour intensity significantly differs between agricultural activities (commodities) in the cEE. For example, the pig and poultry production (14.6% labour content in agricultural production) is in average 2.4 times more labour extensive than horticulture (34.6% of labour content in agricultural production). Similarly, cereal and oilseed production (17.1% labour content) requires almost two times less labour than permanent crops (33.9%). hence, the existing differences in the relative factor intensities suggest that there are potential gains from the international specialisation in agricultural production and trade. Factor content is defined as the share of input costs in the total production costs. For example, the factor content of labour represents the share of labour costs in the total production costs. Figure 1 .Labour content in agricultural products in the cEE countries considering the heckscher-ohlin theory, several predictions about the production and trade specialisation in the cEE countries can be made. First, labour abundant Latvia and Lithuania would produce and export products with a relatively high land content, and import products with a relatively low land content. Slovenia has the lowest land endowment per capita, which would suggest the opposite pattern of the factor content of agricultural trade. Second, farm labour abundant countries, such as Poland, which has three times higher agricultural labour endowment than other comparable cEE economies, e.g. Slovenia, would specialise in production and export of relatively labour intensive products relative to their agricultural imports. on the other hand, if other things were equal, agricultural labour scarce countriesthe czech republic, Slovenia and Slovakia -would import relatively labour intensive goods and export labour extensive agricultural commodities.
Factor content of the CEE agricultural trade
here we analyse agricultural exports from the cEE to the rest of the world (roW) (most of which go to the countries of the EU) and imports from the rest of the world (most of which originate from the EU) to the cEE. Second, we examine the factor content hypothesis relating the relative country endowments to factor content of agricultural trade. given that the cEE countries and the old EU countries are very different, the key underlying assumptions of the hoV theory (equal factor prices, identical technologies, etc.) are not satisfied. hence, the factor content of agricultural trade between these two groups of countries cannot be analysed in the standard hoV framework. We therefore proceed as follows: (i) we analyse the factor content of the cEE -the rest of the world (roW) agricultural trade relying on the qualitative analysis; and (ii) we calculate not only the value of the factor content of trade but also the quantity ratios, which may reveal the role of factor price differences between the cEE and the roW play.
The content of factor services in the gross agricultural trade flows at a disaggregated level are reported in Tables 3 and 4 . in both tables, columns 2-4 report the factor content in agricultural imports to the cEE from the roW; and columns 5-7 report the factor content in agricultural exports from the cEE to the roW. We use the EU-25 factor intensities in production to obtain the factor shares of the cEE imports in Tables 5 and 6 . This is a good approximation given that the most of the cEE trade is with the EU (more than 75%). For exports, we use factor intensities in production of the cEE countries themselves. 6 given that agricultural trade is not balanced for all countries in our sample, the factor content is calculated per unit of exports and imports.
There are differences in the factor content ratios computed for exports and imports. in average, the cEE tend to have a higher labour content relative to the capital content in exports than in imports.
6 The only exception is the czech republic. Due to the unreliable factor price data, we use Slovak factor intensities for the czech republic. however, given that both countries shared the same history until 1993, and have a similar farm structure in 2004, using Slovak coefficients should not cause major differences in the factor content of the trade data. Additionally, the cEE exports possess higher land content relative to capital and relative to labour than the cEE imports. These facts are as predicted by the hoV theory because the cEE countries are abundant in labour and land relative to the EU-25. For imports, the factor content ratios differ insignificantly among the countries. A relatively stronger cross country variation is observed for the factor content ratios in exports. in particular, Poland and Slovenia have a high labour/capital (low capital/labour) content ratio in exports, while the opposite holds for the czech republic and Slovakia. The czech republic, hungary and Slovakia have a low labour/ capital ratio (high capital/labour ratio) in exports compared to other countries. According to the hoV theory, the countries with relatively low L/K endowments (Slovenia, Poland in Table 1 ) should have a low relative L/K content in exports. This is not true, as Slovenia and Poland have a relatively high L/K ratio in exports (Table 3) . on the other hand, a low L/K ratio in exports is observed for Slovakia and the czech republic and these countries do not possess the relatively high L/K endowments.
in both exports and imports, capital represents the largest factor share, which in average accounts for 58.5% and 49.1% of the export and import value, respectively (Table 4) . Agricultural imports of the cEE countries have a higher labour content than exports (45.8% and 39.5%), whereas agricultural exports from the cEE contain more capital than imports to the cEE (58.5% and 49.1%). The third primary production factor land accounts in average for only 2.0% (5.1%) of the export (import) value. in contrast to the results reported in Table 3 , where we account only for the relative factor quantities, in Table 4 , where we account for both the relative factor quantities and factor prices. When factor prices are considered, then the capital/labour ratio is higher in the cEE agricultural exports than in the cEE agricultural imports (labour/capital ratio is lower for exports than for imports). More expensive capital relative to labour in the cEE as compared to the old EU member states reverts the ratio of capital to other factors in trade, when factor content of trade is calculated in values. This finding is in contradiction to the hoV theory predictions.
According to Table 4 , the variation of the factor content in imports is rather small across the cEE countries. Similar to Table 5 , a stronger variation is observed for exports. Slovakia, the czech republic and Slovenia have the highest share of capital content in exports, whereas labour is the largest component of agricultural exports in Estonia, Lithuania and Poland.
Summarising the findings, we may conclude that the hoV theory poorly predicts the factor content of agricultural trade of the cEE countries. Agricultural imports of the cEE countries have a higher labour content than exports (45.8% and 39.5%), whereas agricultural exports from the cEE contain more capital than imports to the cEE (58.5% and 49.1%). This is surprising given the fact that the major trading partner for the cEE countries is the EU-25 which is relatively labour and land scarce and capital abundant. At the country level, the relatively capital abundant countries are observed to export the low capital/labour ratio (Slovenia and Poland), while the relatively labour abundant countries are observed to export the high capital/labour content as measured in quantities (Slovakia). When meas- Many reasons are identified in the literature why the ho theory does not provide good predictions about international trade. in the next section, we argue that the key underlying assumptions (equal factor prices, identical technologies, etc.) of the hoV theory are not satisfied. A special attention is paid to the differences in technologies stemming from the organisation of farm production in the cEE.
RICARDIAN THEORY AND AGRICULTURAL TRADE IN THE CEE

Organisation of farm production in the CEE
There are significant differences in the organisation of farm production between the transition countries of the central and Eastern Europe (cEE). Agricultural sector in some countries is dominated by large corporate farms, whereas in other countries, small individual farms cultivate most of the land. These cross-country differences in the farm organisation in the cEE countries are summarised in Table 5 , which reports the percentage shares of land cultivated by the iF and their share in the total agricultural output. The last column of Table 5 reports the average farm size in hectares. Slovenia and Poland have the highest share of iF in both land use and in agricultural output, while Slovakia and the czech republic have the lowest share of iF.
The structure of the farms in the cEE countries is the outcome of the communist policies that were in effect until 1990, as well as of the policy decisions made in the early years of transition with respect to privatisation and restructuring of farms. The transition process that started in 1990s involved changes of both formal and informal rules. in general, a higher speed is observed in transition of the formal rules, while changes of the informal rules were relatively slow-paced. The informal rules, however, have strong implications for the effectiveness of the sector and transaction costs (csaki and Lerman 1996) .
Agricultural land was mainly cultivated collectively during the communist times. Land privatisation was therefore a significant step towards market economy (Kancs and Weber 2001) . Farm restructuring followed after the privatisation process. new private owners of farm assets and land were allowed to break away from the cooperative farms and to start individual farming. This led to the creation of many individual farms that were significantly smaller in size than the cooperatives, but comparable to their Western European or American counterparts. But not all cooperative farms broke up into individual farms. Many cooperatives (those not entirely replaced by individual farms) were transformed. That is, the old socialist cooperatives were turned into the corporate type farms such as joint-stock companies, limitedliability companies or partnerships.
Depending on the methods of privatisation and government policies on restructuring, different farm structures emerged in different transition countries. While in Slovakia and the czech republic agriculture is still dominated by large transformed enterprises, Latvia, Lithuania and Estonia have created many small size individual farms. There is a whole spectrum of farm structures in between these two extreme cases (Table 5) . Literature from the 1990s predicted that the large cooperative farms in the cEEc would transform into the individual farms and that the farm structure in the cEEc would become similar to that in the Western Europe and the USA. it was perceived that the iF are more efficient than the cF (Schmitt 1991; csaki and Lerman 1996; Kancs and Weber 2001) . This transformation has not occurred in all cEE countries, however. ciaian and Swinnen (2006) provide a partial equilibrium theoretical model that explains why cF persist in the cEE. According to them, the large scale cF continue to use a large part of land because the emerging individual farms face significant transaction costs to obtain land from the established cF. Transactions costs include costs involved in bargaining with the farm management, in obtaining information on land and tenure regulations, in implementing delineation of the land and dealing with the inheritance and co-owners (Prosterman and rolfes 1999; ciaian and Swinnen 2006).
Farm organisation, technology and specialisation
in terms of farm specialisation and factor content of agricultural trade, the share of iF and cF is important because the relative factor requirements in producing the same product are different between the cF and iF. in other words, the iF use a different technology than the cF. The empirical evidence for the cEE is summarised in Table 6 , which reports the labour-capital ratio in the cF and iF farm output by agricultural commodity in 2004. columns 2 and 3 report the capital/labour ratio in the iF and cF output, respectively. The last column reports the relative factor intensity of the iF compared to the cF.
The relative factor intensity estimates reported in column 4 suggest that in the cEE transition countries, the iF use less capital compared to the cF, whereas cF use less labour compared to the iF (Table 6 ). The iF use more labour per unit of capital in production Table 6 . capital/labour intensity in agricultural production by commodity and by farm type in 2004 Table 6 shows that technological differences between the iF and cF differ between agricultural commodities. The most sizeable technological differences in the terms of factor use are estimated for mixed livestock, where the relative content of capital to labour in output of the iF amounts only to 43% of capital to the labour content in output of the cF. in contrast, pig and poultry production (specialist granivores) is nearly equally capital intensive between the iF and cF -the iF output contains 2950.3 EUr of capital per 1worker, while the equal cF output contains 2974.0 EUr of capital per 1 worker. From the above, it follows that there are differences in technology used by the iF and cF. The iF use more labour intensive technologies, while the cF use more capital intensive technologies. This also confirms the findings from the previous literature (e.g. Pollak 1985; Allen and Lueck 1998; ciaian et al. 2009 ).
Technological differences between the iF and cF and high transaction costs of adjusting the farm organisation (from iF to cF and vice versa) are reflected in different specialisation patterns between the iF-dominated and the cF-dominated countries. The technology based ricardian theory of international trade would therefore predict that the countries with a high share of iF (Slovenia and Poland) would produce and export relatively labour intensive products and import products with a relatively high capital content. in contrast, ceteris paribus, we would expect that the countries with a high share of cF (Slovakia and the czech republic) would produce and export relatively more capital intensive goods and import relatively more labour intensive goods.
THE ROLE OF FACTOR ENDOWMENTS AND PRODUCTION TECHNOLOGY IN DETERMINING AGRICULTURAL TRADE IN THE CEE: PREDICTIONS OF THE HO AND RICARDIAN THEORIES
in the previous sections, we have determined two potential determinants of agricultural production and trade in the cEE: factor endowments and technology. The findings are summarised in Figure 2 it means that Poland has both technological and factor endowment advantages in labour intensive products. compared to the other cEE countries, the czech republic and Slovakia have strong technological 7 Similar figures can be drawn for the other two primary factors, capital and land. given that the country advantages in capital are inversely related to labour, they are not reported here for the sake of brevity. disadvantages and some endowment disadvantages in labour intensive agricultural products. Slovenia has strong technological advantages and some endowment disadvantages in labour intensive products. The comparative advantages of hungary are just the opposite of Slovenia. The remaining group of countries, the Baltic states, which are located in the central part of Figure 2 , has slight labour endowment advantages, but it does not have pronounced technological advantages/disadvantages in labour intensive agricultural industries. Based on these findings, the ricardian and the ho theories of international trade suggest that agricultural exports of countries with comparative advantages in labour intensive products (e.g. Poland) would contain a lower capital/labour ratio than agricultural exports of countries with comparative advantages in capital intensive products (e.g. the czech republic and Slovakia). This is our empirical hypothesis, which we will examine in the following section.
in this section, we provide a first attempt to explain these peculiarities observed in the cEE agricultural trade. in particular, we aim at assessing the role of market imperfections and transaction costs. given that neither market imperfections nor transaction costs are observable, we need to account for them indirectly. Moreover, our sample size (eight observations) does not allow for performing a formal testing of the role of market imperfections and transaction costs.
Therefore, we adopt a qualitative analysis approach to investigate the potential role of farm organisation in the factor content of agricultural trade. More precisely, in order to examine the relationship between the farm organisation and the factor content of agricultural trade, we plot the share of land used by iF (x axis) against the ratio of labour/capital quantity in trade to labour/capital endowments (Figure 3 ) and the share of land used by iF (x axis) against the ratio of labour/ capital costs in trade to labour/capital endowments (Figure 4) on the y axis. our null hypothesis is that the farm organisation is fully endogenous and hence it does not affect the factor content of agricultural trade. Figure 3 shows how the farm organisation affects the relative factor content of agricultural trade in the cEE. in Figure 3 , the ratio of labour to capital content in exports and imports is represented in quantities, whereas in Figure 4 , it is in values (costs). in other words, the difference is that Figure 4 takes into consideration the differences in input quantities and input prices in exports and imports, whereas Figure 3 accounts only for the differences in input quantities in exports and imports in the cEE.
The results reported in Figures 3 and 4 suggest that when controlling for endowments (in terms of labour/capital endowment ratio) the farm organisation is an important determinant of the factor content of agricultural trade. hence, the farm structure codetermines the type of products (in terms of labour/ capital intensity) that the cEE countries export and import. A higher share of iF in the land use implies a higher share of labour content of exports. The sign for exports is in line with our expectations. our theoretical hypothesis suggests the opposite sign for imports -the countries with the iF dominance should import more capital intensive products. however, our results for imports reported in Figures 3 and 4 do not confirm this hypothesis. The relationships for imports have the same sign as for exports. however, the correlation is insignificant for imports. The wrong sign for imports might be due to the fact that we use the EU-25 factor intensities in production to obtain the factor shares of the cEE imports. in fact we use the EU-25 technology characterized by the overwhelming dominance of individual farms and combine it with the cEE imports which are determined by other factors which we do not control here. For example, some agricultural commodities cannot be produced in the cEE countries due to climatic conditions and must be imported from the EU-25, or there are differences in consumers' preferences, market size effects (through the number of available varieties to consumers) and other differences in the consumer behaviour, which are neglected in the present study. generally, the relationship is considerably stronger for exports than for imports (for exports R 2 = 0.68 and 0.52, whereas for imports R 2 = 0.11 and 0.10). When represented in quantities (Figure 3) , the correlation between the farm structure and the factor content of imports is approximately equal as the correlation when imports are represented in values (Figure 4 ). For exports, there is some difference between the two correlations. When taking into consideration only quantities, the correlation is somewhat stronger (Figure 3 ) than if accounting for both input quantities and input prices. This indicates that the input price differences may have some offsetting effect to the farm organisation in determining the factor content of exports.
CONCLUSIONS
The objective of the present paper was to examine the factor content of the cEE transition country agricultural trade. in addition, the paper attempts to identify the potential role of transaction costs and market imperfections in farm organisation and trade specialisation. it is one of the first attempts: (i) to examine the factor content in the cEE agricultural trade; and (ii) to examine how transaction costs and market imperfections may affect the relative factor content of the cEE agricultural trade.
Drawing on the coMEXT, gTAP and FADn data for 2004, we found that there are differences in the factor content of agricultural trade between the individual cEE countries and between the cEE and the old EU member states. At the country level, the factor content between exports and imports is rather similar in the cEE agricultural trade flows. in both exports and imports, the largest factor share is represented by capital, which in average accounts for 49% of imports and 59% of exports. These results are new and have not been reported for the cEE in the literature before. Analysing the potential role of transaction costs and market imperfections, we found some evidence that transaction costs and market imperfections may indeed co-determine the farm organisation and sectoral specialisation, and hence the factor content in agricultural goods. our empirical findings suggest that when controlling for endowments (in terms of labour/capital endowment ratio), the farm organisation is an important determinant of the factor content of agricultural trade. Therefore, the farm structure co-determines the type of products (in terms of labour/capital intensity) the cEE countries export and import. A higher share of iF in the land use implies a higher share of the labour content of exports and imports. however, these first results need to be verified econometrically, in order to draw general conclusions about the relationship between the factor content in production and trade, and transaction costs in farm organisation and sectoral re-specialisation.
The results of this paper have also implication for the competitiveness of food processing industry in the cEE. our results indicate that transaction costs of farm reorganisation may lead to the divergence in location and specialization of food industry across the cEE countries. competitiveness of a particular agricultural commodity in a given country represents a pull factor for food companies which use this commodity as an input in their production process. For example, the cEE countries with the farm structure dominated by iF are productive in labour intensive agricultural commodities, such as horticulture and permanent crop, indicating that they may attract food companies which specialise in processing these commodities. This type of food companies may prefer to locate their production facilities in the iF dominated countries because of lower input costs. on the other hand, the cEE countries with the cF predominant may attract other type of food processing companies, in particular those that process capital intensive agricultural commodities.
